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DETAILED ACTION 
Information Disclosure Statement 

1 . The information disclosure statement filed 3/29/2001 fails to comply with 37 CFR 
1 .98(a)(2), which requires a legible copy of each U.S. and foreign patent; each 
publication or that portion which caused it to be listed; and all other information or that 
portion which caused it to be listed. The examiner is able to obtain the copies of the 
U.S. and foreign patents listed thereon. However, the references listed under "other 
documents" have not been considered. 

Drawings 

2. Figure 1 should be designated by a legend such as --Prior Art- because only 
that which is old is illustrated. See MPEP § 608.02(g). Corrected drawings in 
compliance with 37 CFR 1 .121(d) are required in reply to the Office action to avoid 
abandonment of the application. The replacement sheet(s) should be labeled 
"Replacement Sheet" in the page header (as per 37 CFR 1.121(d)) so as not to obstruct 
any portion of the drawing figures. If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 
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Claim Objections 



3. Claims 1-6 and 20-29 are objected to because of the following informalities: 
Regarding claim 1 , "a digital error signal" in line 6 should be changed to — the 

digital error signal" and "a desired output signal" in lines 13-14 should be changed to — 
the desired output signal — since such limitations have been recited in the preamble. 

Regarding claim 6, "a desired output signal" in line 2 should be changed to — the 
desired output signal — . 

Regarding claim 20, "subtracting the second signal" in line 9 should be changed 
to — subtracting the delayed second signal — . 

Regarding claim 25, "subtracting the second signal" in line 9 should be changed 
to — subtracting the delayed second signal --. 

Regarding claim 26, "a second digital-to-analog converter" is recited in line 15, 
but a first digital-to-analog converter is never mentioned. 

Appropriate correction is required. 

Claim Rejections - 35 USC §112 

4. The following is a quotation of the first paragraph of 35 U.S.C. 1 1 2: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 
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5. Claims 7-19, 22, 23, 26-31 are rejected under 35 U.S.C. 112, first paragraph, as 
failing to comply with the enablement requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to enable one skilled in 
the art to which it pertains, or with which it is most nearly connected, to make and/or use 
the invention. 

Regarding claim 7, the claimed limitation "sampling an output of the power 
amplifier" in line 9 has no support in the specification. In general, it is known in the art, 
the process of sampling involves taking the values of an analog or continuous signal 
periodically to generate discrete values. As shown in Figs. 3 and 4, there is clearly no 
sampling process. 

Regarding claim 9, claim 9 also recites "receiving a sample of the output signal of 
the transmitter" in line 4 and is therefore rejected for the reason applied to claim 7 
above. 

Regarding claim 19, claim 19 also recites "receiving a sample of the output signal 
of the transmitter" in line 4 and is therefore rejected for the reason applied to claim 7 
above. Further, claim 19 recites the step of converting the input signal to an analog 
signal followed by the step of delaying the analog input signal. These two steps are 
exactly opposite to the teaching of the specification (see 314 and 316 of the Fig. 3). 

Regarding claims 22 and 23, the applicant is invited to indicate which portion of 
the specification supports the claimed limitations. Particularly, it appears that the FIR 
314 in Fig. 3 performs the claimed limitation on the second signal, i.e., the delayed 
signal, not the first signal. 
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Regarding claim 26, claim 26 also recites "provides a sample of the amplified 
modulated carrier" in line 10 and is therefore rejected for the reason applied to claim 7 
above. 

Regarding claim 30, claim 30 also recites "convert a sample of the RF output 
signal" in lines 11-12 and is therefore rejected for the reason applied to claim 7 above. 

6. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

~7\ Claims 1-6"are rejected under35 U:S 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claim 1 recites the limitation "the first modified signal" in line 8. There is 
insufficient antecedent basis for this limitation in the claim. 



Claim Rejections - 35 USC § 103 



8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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9. Claim 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Davis et 
al. (U.S. Patent No. 4,291,277, listed in the IDS filed 3/29/01, "Davis" hereinafter) in 
view of Flugstad et al. (U.S. Patent No. 4,810,977, "Flugstad" hereinafter). 

Davis teaches a power amplifier system in which a digital input transmission 
signal is adaptively predistorted to compensate for non-linearities in an amplification 
process based on a difference between a desired and an observed amplifier output, a 
method of generating a digital error signal that accurately represents said difference, 
comprising: 

adaptively processing the digital input transmission signal (21 in fig. 4) at least 
partially in response to a digital error signal to generate a modified signal that 
complements non-linearities resulting from the amplification process (34 in Fig. 4); 

converting the modified signal to analog form to produce an analog modified 
signal, which is related signal that is amplified by the amplification process (23I, 23Q in 
Fig. 4); 

down-converting a radio frequency (RF) signal that represents an actual output of 
the amplifier system to generate a feedback signal (33, 29 in Fig. 4); 

processing the digital input transmission signal to provide a desired output signal 
(13 in Fig. 4); 

converting the desired output signal to analog form to produce an analog delayed 
signal (151, 15Q in Fig. 4); 

taking a difference between the feedback signal and the desired output signal to 
generate an analog error signal (171, 17Q in Fig. 4); and 
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using an analog-to-digital converter to convert the error signal to digital form to 
produce the digital error signal (381, 38Q in Fig. 4). 

Davis does not teach the step of scaling the analog error signal to produce a 
scaled error signal that substantially corresponds to a range of an analog-to-digital 
converter (ADC). 

However, it is well known in the art that the input to an ADC needs to be limited 
within the dynamic range of the ADC so as to provide accurate results. Flugstad 
teaches scaling the input to an ADC to permit the use of the full range of ADC. If the 
ADC is not utilized over its full range, accuracy and resolution is lost (col. 4, lines 6-9). 
Therefore, it would have been obvious to a person of ordinary skill in the art at the time 
the invention was made to scale the outputs 181, 18Q of the summation circuit 171, 17Q 
of Davis before they are input to the ADC's 38I, 38Q, so as to provide accurate results. 

10. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Davis et 
al. (U.S. Patent No. 4,291,277, listed in the IDS filed 3/29/01, "Davis" hereinafter) in 
view of Flugstad et al. (U.S. Patent No. 4,810,977, "Flugstad" hereinafter) as applied to 
claim 1 above, and further in view of Ichiyoshi (U.S. Patent No. 5,699,383). 

Davis in view of Flugstad teaches the claimed invention, but does not specifically 
teach delaying the desired signal relative to the input transmission signal such that the 
desired signal is substantially time aligned with the feedback signal. 

However, such delaying is inherent and explicitly required for the comparators (or 
summation circuits) 171 and 17Q to make proper comparison, otherwise erroneous 
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comparison results will be generated due to misalignment. In the same field of 
endeavor, Ichiyoshi teaches such delay (27 in Fig. 1). Therefore, it would have been 
obvious to a person of ordinary skill in the art at the time the invention was made to 
delay the desired signal relative to the input transmission signal such that the desired 
signal is substantially time aligned with the feedback signal, since such delay is 
explicitly required to provide a proper comparison result. 

11. Claims 7-12, 19, 20, 24-26 and 32 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Davis et al. (U.S. Patent No. 4,291 ,277, listed in the IDS filed 
3/29/01, "Davis" hereinafter) in view of Ichiyoshi (U.S. Patent No. 5,699,383). 

Regarding claim 7, Davis teaches a method of transmitting a radio frequency 
(RF) power signal, the method comprising: 

receiving an input signal (10, 12 in Fig. 4); 

predistorting the input signal (21 in Fig. 4), where the predistortion compensates 
for at least part of an intrinsic distortion of a power amplifier (34 in Fig. 4); 

up-converting the predistorted input signal such that a carrier wave is modulated 
with the predistorted input signal (26, 32 in Fig. 4); 

amplifying the modulated carrier wave with the power amplifier (34 in Fig. 4); 

receiving an output of the power amplifier (36 in Fig. 4); 

down-converting the signal of the output of the power amplifier to an intermediate 
frequency (33, 29 in Fig. 4); 
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combining the delayed input signal with the down-converted sample such that an 
amplitude of the combined signal is less than an amplitude of the down-converted 
sample (171, 17Q in Fig. 4); 

converting the combined signal from analog to digital (38I, 38Q in Fig. 4); and 

receiving the digital combined signal and revising the predistorting of the input 
signal in response to the digital combined signal such as to reduce a distortion in the 
output of the power amplifier (20I, 20Q in Fig. 4). 

Davis does not particularly teach the step of delaying the input signal such that a 
content of the input signal is substantially time aligned with the content of the down- 
converted sample of the output of the power amplifier. However, such step of delaying 
is inherent and explicitly required for the comparators (or summation circuits) 171 and 
17Q to make proper comparison, otherwise erroneous comparison results will be 
generated due to misalignment. In the same field of endeavor, Ichiyoshi teaches such 
delaying (27 in Fig. 1). Therefore, it would have been obvious to a person of ordinary 
skill in the art at the time the invention was made to delay the desired signal relative to 
the input transmission signal such that the desired signal is substantially time aligned 
with the feedback signal, since such delay is explicitly required to provide a proper 
comparison result. 

Regarding claim 8, the combining of the delayed input signal with the down- 
converted sample substantially eliminates a main signal component of the down- 
converted sample from the combined signal (col. 6, lines 18-21, that is, the outputs of 
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the summation circuits 171 and 17Q are the variation in the AM/AM and AM/PM 
conversion character of the power amplifier). 

Regarding claim 9, Davis teaches a method of generating an error signal that can 
be used to reduce distortion in a radio frequency (RF) output signal of an RF 
transmitter, the method comprising: 

Receiving an output signal of the transmitter (36 in Fig. 4); 

down-converting the signal of the output signal from an RF signal to a down- 
converted signal (33, 29 in Fig. 4); 

receiving an input signal of the transmitter 910, 12 in Fig. 4), where the input 
signal is digital; 

converting, from digital to analog, a delayed input signal to the analog delayed 
input signal (151, 15Q in Fig. 4); 

combining the down-converted signal with the analog delayed input signal to 
produce a modified down-converted signal such that an amplitude of the modified down- 
converted signal is reduced relative to an amplitude of the down-converted signal (171, 
17Q in Fig. 4); and 

converting the modified down-converted signal, from analog to digital, to produce 
the error signal (38I, 38Q in Fig. 4). 

Davis does not particularly teach the step of delaying the input signal to produce 
a delayed input signal to approximately time align an analog delayed input signal with 
the down-converted signal. However, such step of delaying is inherent and explicitly 
required for the comparators (or summation circuits) 171 and 17Q to make proper 
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comparison, otherwise erroneous comparison results will be generated due to 
misalignment. In the same field of endeavor, Ichiyoshi teaches such delaying (27 in Fig. 
1 ). Therefore, it would have been obvious to a person of ordinary skill in the art at the 
time the invention was made to delay the desired signal relative to the input 
transmission signal such that the desired signal is substantially time aligned with the 
feedback signal, since such delay is explicitly required to provide a proper comparison 
result. 

Regarding claim 10, wherein down-converting the signal of the output signal from 
the RF signal to the down-converted signal comprises down-converting the signal to 
complex baseband (30I, 30Q in Fig. 4). 

Regarding claim 11, wherein down-converting the signal of the output signal from 
the RF signal to the down-converted signal comprises down-converting the signal to an 
Intermediate Frequency (see output of .33 in Fig. 4). 

Regarding claim 12, wherein combining the down-converted signal with the 
analog delayed input signal further comprises subtracting the analog delayed input 
signal from the down-converted signal (171, 17Q in Fig. 4, col. 4, lines 61-65). 

Regarding claims 19 and 24, Davis teaches a method of generating an error 
signal that can be used to reduce distortion in a radio frequency (RF) output signal of an 
RF transmitter, the method comprising: 

receiving a signal of the output signal of the transmitter (36 in Fig. 4); 

down-converting the signal of the output signal from an RF signal to a down- 
converted signal (33, 29 in Fig. 4); 
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receiving an input signal of the transmitter, where the input signal is digital (10, 
12 in Fig. 4); 

converting, from digital to analog, the input signal to an analog input signal (151, 
15Q in Fig. 4); 

combining the down-converted signal with a delayed analog input signal to 
produce a modified down-converted signal such that an amplitude of the modified down- 
converted signal is reduced relative to an amplitude of the down-converted signal (171, 
17Q in Fig. 4); and 

converting the modified down-converted signal, from analog to digital, to produce 
the error signal (38I, 38Q in Fig. 4). 

Davis does not particularly teach the step of delaying the input signal to produce 
a delayed input signal to approximately time align an analog delayed input signal with 
the down-converted signal. However, such step of delaying is inherent and explicitly 
required for the comparators (or summation circuits) 171 and 17Q to make proper 
comparison, otherwise erroneous comparison results will be generated due to 
misalignment. In the same field of endeavor, Ichiyoshi teaches such delaying (27 in Fig. 
1 ). Therefore, it would have been obvious to a person of ordinary skill in the art at the 
time the invention was made to delay the desired signal relative to the input 
transmission signal such that the desired signal is substantially time aligned with the 
feedback signal, since such delay is explicitly required to provide a proper comparison 
result. 
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Regarding claims 20, 24 and 25, Davis teaches a method of responsively filtering 
a first component from a first signal to efficiently utilize an input range of an analog-to- 
digital converter used to detect and measure a second component of the first signal, the 
method comprising: 

receiving the first signal (30I, 30Q in Fig. 4); 

receiving a second signal, where the second signal is related to the first 
component of the first signal (151, 15Q in Fig. 4); 

delaying the second signal to align the second signal with the first component of 
the first signal; 

subtracting the second signal from the first signal to generate an error signal (171, 
17Q in Fig. 4, col. 4, lines 61-65); and 

applying the error signal to the analog-to-digital converter (38I, 38Q in Fig. 4). 

Davis does not particularly teach the step of delaying the second signal to align 
the second signal with the first component of the first signal. However, such step of 
delaying is inherent and explicitly required for the comparators (or summation circuits) 
171 and 17Q to make proper comparison, otherwise erroneous comparison results will 
be generated due to misalignment. In the same field of endeavor, Ichiyoshi teaches 
such delaying (27 in Fig. 1). Therefore, it would have been obvious to a person of 
ordinary skill in the art at the time the invention was made to delay the desired signal 
relative to the input transmission signal such that the desired signal is substantially time 
aligned with the feedback signal, since such delay is explicitly required to provide a 
proper comparison result. 
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Regarding claim 26, Davis teaches radio frequency (RF) transmitter with 
adaptive predistortion comprising: 

a predistortion circuit (21 in Fig. 4) that predistorts an input signal to a 
predistorted input signal in response to maintained coefficients in a predistortion kernel, 
where the predistortion is substantially complementary to an intrinsic distortion in an RF 
power amplifier (34 in Fig. 4); 

an RF up-converter (26, 32 in Fig. 4), which produces a modulated a carrier 
wave from the predistorted input signal; 

the RF power amplifier (34 in Fig. 4), which amplifies the modulated carrier wave; 

a coupler (35 in Fig. 4), which provides a signal of the amplified modulated 

carrier; 

an RF down-converter (33, 29 in Fig. 4), which converts the signal of the 
amplified modulated carrier wave to a down-converted signal; 

a digital-to-analog converter (151, 15Q in Fig. 4) that converts a delayed input 
signal to an analog delayed input signal; 

a summing node (171, 17Q in Fig. 4) adapted to combine the analog delayed 
input signal with the down-converted signal to generate a summed Output such that the 
analog delayed input signal and the down-converted signal at least partially 
destructively interfere; 

an analog-to-digital converter (38I, 38Q in Fig. 4) that converts the slummed 
output to a digital summed output; and 
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an adaptive control processing and compensation estimator circuit (191, 19Q in 
Fig. 4) that monitors the digital summed output and provides updates to the 
predistortion circuit such that the predistortion of the input signal remains substantially 
complementary to the intrinsic distortion of the RF power amplifier. 

Davis does not particularly teach a delay circuit for delaying the input signal to 
produce the delayed input signal. However, such delay circuit is inherent and explicitly 
required for the comparators (or summation circuits) 171 and 17Q to make proper 
comparison, otherwise erroneous comparison results will be generated due to 
misalignment. In the same field of endeavor, Ichiyoshi teaches a delay circuit (27 in Fig. 
1 ). Therefore, it would have been obvious to a person of ordinary skill in the art at the 
time the invention was made to delay the desired signal relative to the input 
transmission signal such that the desired signal is substantially time aligned with the 
feedback signal, since such delay is explicitly required to provide a proper comparison 
result. 

Regarding claim 32, Davis teaches a circuit that filters a first component (the 
signal to be transmitted in Fig. 4) from a first signal (30I, 30Q in Fig. 4) to efficiently 
utilize an input range of an analog-to-digital converter (38I, 38Q in Fig. 4) used to detect 
and measure a second component (distortion introduced by power amplifier 34 in Fig. 4) 
of the first signal, the circuit comprising: 

a conversion circuit (151, 15Q in Fig. 4) adapted to convert a delayed second 
signal (141, 14Q in Fig. 4) from digital to analog form; and 
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a comparison circuit (171, 17Q in Fig. 4) adapted to combine the analog form of 
the delayed second signal with the first signal such that the presence of the first 
component is diminished in an output of the comparison circuit (col. 6, lines 18-21, the 
outputs of the summation circuits 171 and 17Q are only the variation in the AM/AM and 
AM/PM conversion character of the power amplifier, i.e., the distortion introduced by the 
power amplifier 34). 

Davis does not particularly teach a delay circuit adapted to delay a second signal 
to a delayed second signal such that an analog form of the delayed second signal aligns 
with the first component of the first signal. However, such delay circuit is inherently and 
explicitly required for the comparators (or summation circuits) 171 and 17Q to make 
proper comparison, otherwise erroneous comparison results will be generated due to 
misalignment. In the same field of endeavor, Ichiyoshi teaches a delay circuit (27 in Fig. 
1 ). Therefore, it would have been obvious to a person of ordinary skill in the art at the 
time the invention was made to delay the desired signal relative to the input 
transmission signal such that the desired signal is substantially time aligned with the 
feedback signal, since such delay is explicitly required to provide a proper comparison 
result. 

12. Claim 21 is rejected under 35 U.S.C. 103(a) as being unpatentable over Davis et 
al. (U.S. Patent No. 4,291,277, listed in the IDS filed 3/29/01, "Davis" hereinafter) in 
view of Ichiyoshi (U.S. Patent No. 5,699,383) as applied to claim 20 above, and further 
in view of Flugstad et al. (U.S. Patent No. 4,810,977, "Flugstad" hereinafter). 
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Davis in view of Ichiyoshi teaches the claimed invention, but does not teach the 
step of adjusting a relative amplitude of the error signal versus an input range of the 
analog-to-digital converter such that the error signal approximately conforms to the input 
range. However, it is well known in the art that the input to an ADC needs to be limited 
within the dynamic range of the ADC so as to provide accurate results. Flugstad 
teaches scaling the input to an ADC to permit the use of the full range of ADC. If the 
ADC is not utilized over its full range, accuracy and resolution is lost (col. 4, lines 6-9). 
Therefore, it would have been obvious to a person of ordinary skill in the art at the time 
the invention was made to scale the outputs 181, 18'Q of the summation circuit 171, 17Q 
of Davis before they are input to the ADC's 38I, 38Q, so as to provide accurate results. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Chieh M Fan whose telephone number is (703) 305- 
0198. The examiner can normally be reached on Monday-Friday 8:00AM-5:30PM, 
Alternate Fridays off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Chin can be reached on (703) 305-4714. The fax phone numbers 
for the organization where this application or proceeding is assigned are (703) 872-9314 
for regular communications and (703) 872-9314 for After Final communications. 
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Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 305- 
4700. 

Chieh M Fan 
Primary Examiner 
Art Unit 2634 

cmf 

August 22, 2004 



